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improvements are desirable.

The invention provides a gear pump having an improved geometry which
attenuates the limitations relating to the viscosity of the fluid being pumped and the
pump speed. More specifically, the gear chamber has been designed to provide
compression zones which enable more fluid to be compressed over a longer path
length into the teeth of the pump gears, and, therefore, provide higher production

rates and higher fill efficiency. The improved geometry allows the gear pumps of this
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10 punp gears; FIG 2 is a cross-secti-onal, schematic representation of the
punmp shown in FIG 1, the view being along line I-1 of FIG 1; Er MRIABs a
cross-sectional, schematic representation of a gear punp according to the

i nvent.ion) the cross section being perpendicular to the axes of the 15 punp
gears; andWel0@20%59i s a cross-sectional, schematic represent &GTHSHIR16Be
gear punp shown in FIG 3, with the view being along lines Ill1-11l of FIG
3; FIG 5 iweatiandp opesate moea\ﬁtﬁrbxenﬂneowarremw)' broagar fangeloGpu®pwiperdt he punp

gears and bk i sl dBudly bREBHARGEEANETsodyFl G, © [s an el evational

cross-section of gear pu own In Figufes 3-5 with the punp gears
renoved, as seeﬁhapéagpwréwft igdrvegtion/inciude g ggmpsessigrzone qafingd

el evat i onabeteATach BFh e o%uﬁb%eﬁ’ﬂé%dﬁﬁ‘@%l wanfd»fwg@& o%aﬁ,bwr t.n whit® punp
gears in place, as seen along viéw |lines - 81s atop

plan view & GATRPIBEREN ZNARNAVE amogwgrraifvcweﬁﬁ thatis, |tH%§B%“QBe‘M9ﬁﬁ gears
in place amb ebintbfiheplmp @Ear%'eﬁ'\% tRé inkd1RalAMATB of BHEYRE chiinfser 1B thé vRick@P pl an

view of an alternative enbodi ment of the invention configured for uSe with
hel i cal ge&F§ie CRMPRESSIAR F9Res vadejRlon “\eH@"%%ﬁ’{)th&rﬁ?af%e gears renoved; FIG

10 is an el evat iFgga )sd?félé@atn%ﬁ&lt bv%@keafdo% eénénmcnemésgkta%h bila pige 9 30
with the gears and inlet side of pl ace as seen al onghw ew |l ines

X- X of Fl GANGJeaEpenp e ceoss Sﬁﬁ?P'btP%'PQ Wf@ﬁﬁ‘éi?u‘?'h‘@ e RIS P EPur es 9
and 1010 t bukipegeagars in place and with the inlet side of the punp renpved;
FIG 12 is a to &(ﬁl an view of a second alternative enbodi nent of the
i nvention 35 whi¢® 4tSi3 FPeEsegipnalyaciamatisi represniation &ftthe PHEPGINOMWREN punp
renoved andgri@i {,hhd h.@mﬁg £16Ag ﬁnéndtflpp@a and -2 1 4 MAR 2003 WO 00/ 20759
PCT/ US991 21653 (54,1(? 13 is a toP pl an vi ew of theﬁw}gﬂ& shown in FIG 12 with
(’the inlet side t 6 HEVSSERE P Re Saipatiagpesey a ae\WAXI gear punp
n accor dangeordingho theinPéntion, detcréss ﬁ@ﬁ'@rﬁﬁéth@Eéip}énmbhluﬁtdt&é%des Bf fhegures 1
and 2. gheérlor art gear punp 10 includes a housing 12 defining internal 5
wal | s i ncludes an inlet passage 16, an outlet passage 18,

and a FIG. 4 is a cross-sectional, schematic representation of the gear pump shown

in FIG. 3, with the view being along lines 1lI-ll of FIG. 3;
FIG. 5 is a top plan view of the gear pump shown in FIG. 3 with the pump
gears and inlet side of the pump removed;
20 FIG. 6 is an elevational, cross-section of the gear pump shown in Figures 3-5
with the pump gears removed, as seen along view fines VI-VI of FIG. 5;
FIG. 7 is an elevational, cross-section of the pump shown in Figures 3-6 with
the pump gears in place, as seen along view lines VII-Vii of FIG. 4;
FIG. 8 is a top plan view of the pump shown in Figures 3-7 with herringbone
25  pump gears in place and with the inlet side of the pump removed;

{ FIG. 9 is a top plan view of an alternative embodiment of the invention
configured for use with helical gears, with the inlet side of the pump and the gears
removed;

FIG. 10 is an elevational, cross-sectional view of the pump shown in FIG. 9
30  with the gears and inlet side of the pump in place as seen along view lines X-X of
FIG. 9;
FIG. 11 is a top plan view of the pump shown in Figures 9 and 10 with the
gears in place and with the inlet side of the pump removed;
FIG. 12 is a top plan view of a second altemative embodiment of the invention
35  which utilizes spur gears, with the inlet side of the pump removed and with the spur
gears in place; and
o.



gear- chanber 20 di sposed between the inlet passage and the outlet1 #ﬁ@fﬂﬁ;}e
Punp gears 22) 23 are rotatably supported within gear chanber 20.
directions of rotation of punp gears 22, 23 are indicated by arrows 24, 25.
Punp gears 22 and 23 have interneshing teeth, such as herringbone style
teeth. ConpPMOY{281¥®zones 26, 27 10 are defined between punp §EAMUSIP216523
and internal wall_14 of gear chanber 20. Conpression zones 26 and 27 have a
maxi mum t hi cknessH&djl déeaton pipRViey:pf thapump shomieinfGe kA adt th inted sideca si on

zones 26, 27thdeamPama the spitegddird RAidveg, of outl et passage 18, and reach a
m ni mrum t hi ckness at about, a | ocation _on a plane defined by the parallel

axes of punp® §PiFALIess Pugp iNALEOTIRNEa WMk thedyriogart igpheawligallyZiistrated iefers to

the di stancerijtietdh@d QUNRS pidHasRs p@rfnPHbenémﬁsm Wusiite PastRirgBiplemdlo t he
nearest surface of the internal walls. o tge gear chanber. As can be seen

by ref er ence"@lls W égeazpump@pr@Qﬁ%g@irﬂﬁt pa dbs AR UIHRESS3AE 18 ANdFes not
\Zlgr yzgl /(1 ng agdhricRahbeRPaEsdded betwédh theanétqida@ségywidt mée)au@tfpapyﬁ@é.lgp@mﬁf 22,
) ear pu aving, a.design in accordance w e principles o
Cr s et ey BB e el S rbried Wi B Sareans 23, The drebrisd ceq
housi ng 172, rdsioh g plidip e 22)@afe ihbifbatkef byirfgvsany, i28] etunipagessng 22 bk .23an
out | et passa]ge 118, and a g(—ﬁgr charrger, 20 dﬁlﬁgosed 8etvveen, i nl et gassage
116 and out | %"%8‘35’5%%“’191@.‘ §HE gebgrangbone teglly -BPRIESBIP) Z008DHEPt<d
% _thihn g&a{ h@daamﬁed ;&&?Jre]eﬁmmpg@@_ E§%2@€Ja2ﬁ,inté2%_l Wamhm@ggééﬂtoﬁﬁﬁ%ﬁhﬁ@.g tgeth,
ich, in case 0 e odi.gent shown in Figures 3-8, .are herringbone
SOV e bt AT Paabres 28 A 37 BoYe R AT THEIESS 2gBsoniga nrteabh Aot od
by arrows 12%e &ﬁﬁcnegﬁ@frczoﬂw : niﬂ@sizis, giea@crre%d;'in@iie/zhmggh ot Gutlato
conpr essi on zones and two seal zones ) nNpr essi on zones
o6 155 o e f dnd BAeta bty ROy Riaeofita halion o A groeBef
hanber 120 BPthstpatdiiehaseesthf puosegedrel2eddn Tredhickadss obh qpapressiondong23 and
t he integnal ls..of .ge hanber ,120. . an i re,.l ocated above seal
omes 151 sk i Rk £O8MEbueFR RS ol it S e SR e B Pt o e
vol ume of geaearestauidace &PBeiimewtal whild dfdhe gemrrchackebet ween the teeth of the

gears 122, 123 is Il ff Lvel,y . pr Lanlfi fluid
Tovenent 1 hr ough. (Re*BacEehRYEefneR S Fitt oy Rt W hoRbisohdBline |
i nternal wal B§, 25 dagsanot véaayratbang & dizdstion paradiblwithy the irotationad axest dtquimpgearsal
agai nst the E%c%gof fluid past the outer surfaces of the teeth of gears
122) 123. Each'- 1 4 MAR 2003 WD 00l 3,0759 PG'I'1US99121653 of the
conpr ess2On zones Algegy pa@p Haxingaa desigruniaccordands wiknibeprintiptestohthikness of

each of the : i : i LSl i . e
ot or _sur f ac 3enyoria sRBuR AL FBuIED nfiaby 465 o (D BHBIELE Roddipf 12
i nt ernal wal hgvipg interaalgealls 13 jging andnigt passage 118, an qulebipassagedj dandta
i'nl et passag ' hd 126,
127 cont | nuogSy GOERE (20 URpBERFbue B bl pattadh AR Rage 98, e
118. Pref er alfluip gaaes 17, dIRAEES (PptablySupBAAEWHIIDgeHaegbep 820.19ampgears| v
decr easephr Ofbb M 2 inBags Fink QUHH A9l ineRBS8 B0 MelehibodkHenSHBWASA T On
t hat al walls 114 de

"gnnothly decrease” as used herei’n neans intern i ni ng
c

npressi on Figuses IBeareierringbonestyitrsthnihediestion of rolatian of eUmegeasi12%d 10
by 1 nt er sect ig ok ARRStedByfars P2 135 RAPLIAMAYILY ICHeRsly dWusRide seen

by reference to ' npressi on zones 1 av n-uni form
t hi ckness al dW@ Comprassrgizeners hab 13i7r9@éttW©ﬁ%‘f2°Qé%F%8'ﬂ2§) Coppresgiponczones
greatest at aokopat é@meﬁﬁ'&? as %s@?{o\‘%ﬁ@ ofifledhtbinaPPRiamkcf ﬁ@ﬂfb‘haﬁfbe%'ﬁf@ gears

122, 123 and which is smallest at | ocations adjacent each of the ends of
punp gears® 1Mhichyarg disposed between the teeth of gears 122, 123 and the intemal walls of gear

chamber 120, and which are located above seal zones 128, 129. Seal zones 128,

129 refers to that portion of the intemal volume of gear chamber 120 in which the

clearance between the teeth of the gears 122, 123 is so small as to effectively prevent

any significant fiuid movement through the space between the teeth of gears 122, 123
35 and the intemal walls of gear chamber 120, thereby providing an effective seal

against the flow of fluid past the outer surfaces of the teeth of gears 122, 123. Each
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15 Preferably, the thickness of the conpression zones continuously
‘decreases fromthe |ocation centered between the opposite ends of RUYRAAR 2003
gears 122) 123 toward each of the ends of punp gears 122, 123. Further, |P
i s desirabl ewolwakotshe t hi ckness of the conpression zones 126, 127 .
continuously and snmoothly decrease fromthe | ocation center edrORUSBRR sEiNE
opposi te endsf Bk @& S 123 toward each of the ends 20 of gear
punps 122, 123. Coﬁ%{reesm O%onle%ﬁgg, 2276'?351@'70%mff0$reathicmw.s1‘ﬂ8Ehickl,,%g e
preferably fEREhErthaEpmperssion Zohes 28,1109 Rfick i the ylsPinct 1S at{_.ea 0 ?ﬁ{e
conpr essi on gefeek of HRXe girzg#?%bkgcﬁ :%o the constralnt PRNeOHErar eas of
the seal zones 126, 127 be (Scieent 2 5’tﬁﬁiSH'tf%ﬁerpfwerieteirnﬁ)l\nall§8ﬁﬂhﬁ%% peen
er 120.

the teeth of® &, i§ greatestatandedtibe abak f ar cha
Vg mgé%eﬂr%%qg@gmﬁﬂ 9fieagh of

Maxi m zi Bg tdfehe dbmpaR onpr.essi on zo
t he vol une boundcf E g%hg%g%%1%§§€ﬁ C%W%%é'ﬁdﬁ@@ﬂm&mwa paksddiet @gear

d

chanber i 20°4Aq plel passagst 1 18e irefe cinds tH2ickdl of W inturn, results
in greatly imgmranesingWaREkbiGheRRY padhi S nearﬂlés%torgg{é ﬁ%?‘d’ﬁ%?s'qq Rnesdebs can
be achieved for a given size gear punp29fi'§férwasd aptlet phsstigenag. froe a gi ven
si ze punp wiTPFEGN BMopthindecpaseiat uskd ﬁ@r@int,ﬁéargqyétwgm s jt.wll not be
necessary tmefiaipb@@mp@éswpgﬁggb I nodi fy assocl ate QEWP M, such as
a devol ghilizer, in order to accod 2A%Nef Naye gey auptorsbam edhee dephépn of
repl aci ng a ¢onvERElhakRNgshut insteadairs Borstinubddly B¢ gear punp which is, in
accordance with tAsecdhd§édH ﬁ?reﬁefrerli hits(gg'l vention, capable of achieving

greater fil Inoﬁffici epﬁg and hi gher NP uéhzglﬁ"”?pﬁsé@ﬂfmnemm,\nem Havég punp)

will 35 al sQoF&Dipm Knegs aloag thenlongitaiiias dikadtiah | i-ficatjion or
gem acenent gfﬁatﬁl'a'ta"@ﬁtion%enteﬂeddbe%l 2003 lmt'g%'b%e%%%?'ﬁ és\gsitp_bis%g, .
ssociated w b a particul ar’ size pump, Xially opPpgita Rrad op puinp gedtsy i 23y 1phi ch a
productj on dnt t' Q5 smaflestat lasatiensradjanent eddnus thed R o@?ﬁﬁp%'é'gr@s 0_1%33” be
14760 et sl SO o e e s 122
123 and in RS %rsarpeaw the Pppasitelends of pirhe §adrs 35851 ﬁtog,ga)%% ars 122)
rechant smowbor e §‘?§ﬁ‘émfbﬁﬁé‘§*‘ P22 128 RUARG R 30 fiof ihalniskapssrat the2>. 123
through a pr ogf?@sss' VEPYCH RS I sentipuousiniand sgebmiadedfedsB 3y ieriﬁgcag{ gssure
L0 S et e S G510 ey o o e

pi nch- gbf afs f,seal zones :
the inventi orgegﬁg&%‘ﬁgiﬁgi ;art is that the continuous and snooth variation

of the boundary Gémpressioaravhes $H@ i.0 both.the axial and radial

di rection me%%glgg “{g)trog tine to f'Plz?%{ﬁﬁeg eglp%([,'gs Bé&v@gﬁﬂ? Beaferabiydyrtiidrus,,
enabl es more fluit to ne  COfituasba amaef the comgrssipAzbng R4 fmIZALC t he
teeth of p&Hﬁlegé@rtbetﬁﬁstraiﬂtiihatttﬁ@ﬁre%%rh@éég %or gbgher product rates and
hi gher fi | Im&hairCh flSKIe 15'6%’Hpr evi ous| y ment fOREd26a127i Beswiiicient teonst r ai nt
on the ﬁr ea of conpressi Bt gen thegteethoof gearst 1221 128 4re hé%t@nﬁfﬁhu t be
mai nt af hed I58F HRATADRrHE0L deimiingdRAL Siidar dappandmaternal valls o gear
\chamber 12@llin§f&i‘ﬁ1e€{§;ﬁ\ﬁ-ﬁ§y g/ Jegns t hat Sear: Zon &$OMpEessipD goRe Mmaxirpizes zed,
shaped and _contoured s0- tRAtIAHY adircenttaetnandtheinteral wamtof @eqdgot h of
each of geghgmggmzolaahéarwfcffiséél%héy1§%0@9| ‘)(,hﬁﬁac dtoits 29 Associ at ed
seal zone tr@p,gaé@bgrinpbewcieffe ive seal befween tHe"WorPetsdn geatyne and
the punp di scharge. Howevery: d8iSimeans thathigherflowires éan bé achieG&d'RIral | Y

pref erred BYC8iSiZe geanppmparkigion pusk efiGaic 3@;\5@ 428, 129 so that at |east
two adjacesibgt@fial tafggvh of 1(,gs?ar,s 122 123 SPNENSIEe Puna il (eshltisel y
spaced to their reg%c PVEnEe 2F txihaat Q%‘Q@Ss&mtmealac@i)fﬁiﬂdtéfﬁiaﬁfal (t hat

i s) one i nMRAiN:ASsesiated equipmeni, ud@¥s a fibvtistisan; f | ﬁw 25 between the teeth
and the wajgh r%fzetdiﬁnﬁe?@ chanb(gr in the area o 11 9@5F0PEREate ail ong t he
entire length of two 'adj & apory é?mac'%agloweﬂtiomlgmmum Ath aqq'?'?ﬂ?'EdSUCh
as_from exeRINUMP waiah isin abrordined withh@PindbiBIbGnL QL from sighi Ticant | y
af fecting m@,{d @g{g}ﬁ?% for mance) . t hus ensurin IF(S'hV&QF'?"-rC‘éPﬁQBIOé service
life gthout Si gn? rcan |§7 GG aneh '%Gﬁ%‘%ﬁbuﬁmﬂsioﬁ@vé@éi@é‘?bm# wilB0
Becaus® seifo fasyltin m,cedkﬂ)oabﬁs&m%tggggoq]cgggx(ihe length of at [east one
tooth and preferably two adjacent teef’h of gears rﬁ?’i‘%ﬁ‘*’?ﬁfé%ﬁ@m%f seal
zones 128, 129 is determined by the tooth pattern of gears 122, 123. In the
case of herringbone gears, the teeth w.pd around the gears 122, 123 in a
helical path in a first direction (for exanple, in a clockw se direction)
froma first end of the gears to the



35 | engt hwi se mi d-section of the gear and then take a sharp turn ?nw h‘hcj
around the gear in a helical path in a direction opposite to the f !
direction (for exanple, ina -5 1 4 MaR 2003 counter-cl ockw se direction)
fromthe | engthwi se m d-section of the gear to a second end of the gear
opposi te t MO 420339 end, as shown in FIG 8. Thus, in the ca8eT&F¥ME 110)
whi ch has a doubl e tunnel di scharge with two di scharge ports 130, 131

(Fi gures 5 aas@cisledawith aipadinulaesizépump, ryldoneedyeesimeriod during@@hichexi ni zat i on of

the area of %Hﬁctﬁnméﬁﬁhﬁﬂtﬁgﬁﬁr&@' | e mai ntaining an effective seal

bet ween at Ff’east two te ortion of the internal walls of gear
chamber 120 def i Huslsptsd gearammwsi 1p2®n bepdescalad ashavinga doublpeempression zone as

i ndi cat ed i fhrfd Wherginie $|§@|be%\8%%n%%!r?éj@6m&%ssje%3m béi%:fhe birectiBA W Fbt%rf'@ft ed

that the seal zone boundari are shown pur poses of

i 11 ustr & i oPUBRBSRrsakP2: A23 and is the difRmsion ParalpldP medﬁtaﬁ'ia%ha%ﬂ‘é%mp 8safson 10

zone to theiseabszang g@ah@hy WPk dolltle BRpr&Rh |z¥né@ ﬁésph g7 phiwdaeta all. A
doubl e tunnel dischardge (as shown in Figures 5 Bre erred because

it provi desm&C‘I‘%ﬂ‘-‘éj@r‘NW@H tf‘%f‘“'t’ F\%’"é%ﬁgrté’s@la@jﬁ” Qdeé“R)@\e%fﬁé 343 reughde of
pump 110 wi phatssiies) r?ér?d%gté%eac r?é??t@& |ﬁc%%|n§iarés%§ﬁat mQH@dfr@teroh’ofand

nore preferably two teeth gears seal against the

portion of f%@“%}‘éﬁ@e@%ﬁ%ﬁzﬁnm I”sa Eﬂﬁ“ SR Pinse- %‘e%l‘h%%tﬁé of $8 29669 e

tunnel i schag g@gaWQeﬁh f@:‘éﬁc@bét@é&ﬂhe@ﬁ@nﬁoﬁﬁndGﬂb%bpéh%fthgﬁﬁés 122, 123
before the teeth break the seal I n gures 9 through 11, an alternatlve

enbodi ment  68NtNHAUS AGE ST Vﬁf'?tfqnz‘?fr‘i@e 'Pf?é-lfidéﬁ/l of &&ﬁ%“nrgsmme indoi e gear

punp 110) gaRkl md%lalré@@hbﬂﬁﬁje@ nh&@%h@gom%e htdbadebRtadtiahd RLES 214)
i nl et passa e 216 | et assa e 218 and gear chanber 220 di sposed

Eet ween t he P"ﬁ?%ﬁ 'A‘Séo B EOTTRESIRS PYEY 2 rp@éﬁ“&@’?@ t“?é%etﬁtoépPB‘Pat ably
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direction (for example, in a clockwise direction) from a first end of the gears to the

35 lengthwise mid-section of the gear and then take a sharp tum and wind around the

gear in a helical path in a direction opposite to the first direction (for example, ina
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Punp '310 is simlar to punp 110 with respect to the shape of housing 312)
with the 10 primary difference being that seal zones 328, 329 and 14 MAR 2003
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35

215! 5Bl el B4 %1 2R LS50 96 ool B AATR B WS g o each of
chamber 220 disposed between the inlet passage and the outlet pump. Gears 222,
223 are rotatably supported within gear chamber 220. Gears 222, 223 have
intermeshing teeth which are helically wound around the entire length of gears 222,
223. As with pump 110, compression zones 226, 227 and seal zones 228, 229 are
defined by the principle of providing a double compression zone wherein the fluid is
compressed in both the direction of rotation of gears 222, 223 and in the direction
parallel to the rotational axes of pump gears 222, 223, and compression zones 226,
227 provide a mechanism whereby the fluid is induced by rotation of gears 222, 223
through a progressively narrowing gap in the direction of rotation to generate
increasing pressure until the fluid reaches smooth pinch-off at the start of seal zones
228, 229. Applying the same principles to pump 210 as pump 110, the thickness of
each of the compression zones 226, 227 continuously decreases from inlet passage
216 toward outlet passage 218, and each of the compression zones has a non-
uniform thickness along the longitudinal (axial) direction of gears 222, 223. However,
as can be seen by reference to FIG. 9, the thickness of the compression zone is
greatest at a point near one end of each of gears 222, 223, and continuously
decreases toward the opposite end. This modification is provided to adapt the
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30 -4 The punp of claim3, wherein the thickness of each of the cog‘prg ﬂ]ﬁf
zones 35 (126, 127) is greatest at a |ocation adjacent the inlet p sl's @i
and continuously decreases toward the outl et passage. _g_ 1 4 MAR 2003 5
The punp of claim4, wherein the thickness of the conpression zones (126,
127) snoothly decreases fromthe inlet passage to the outlet passage. _g_
Al . AOFR A5y. A/ 'y. AR Al (9. A Avaf . A%BDI KYet #2} J] [ f; '

WF ke’ i
o] call ca] L B O it Féﬁ?‘}ﬁf?*‘%ﬁiéﬁﬁg?ﬁl e

) . 8. zupkf BeringkaTespeh | lkawiae EepbzaneA28a P23 pOA remprasFion| 20ape 286 2’9 ca] cal ¢

a] ca] ca] cahcrlifed Eya]sé‘é}]zﬁﬁé salisdries baa) ?% Sehich Bd% 2&ihtour of the Telic I
; <_<A>>&?XBBSC3E: EGEFFFG I KKnit LLL} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca ca] ca] ca

] ca] ca] caleetl Ffjears 228, €8pc Arerpinglycsgal apaes 228 2Pk eap@xineaitlya] cal cal LLLgM
MVENOGOV Py }@Fb&?w BR=RJRRRRt LLL} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c
a) ca] ca] ca‘]ac caj] calca]

cal ca] ca] ca] ca]ca]ca] ca]ca] ca]ca]ca]lcalca]ca]caL >!p
#1098 ()-° #10Vke princjpies oithigyention cpi alsodxennRlicy 1g gearmya 810 (Figues®' () - LM

* A ~ . ! - K ! _ ~3 /R _
irove: () RS 9h plenpuises phBobarsze S iAting ten bR 4800 Y 0 (-
| #1094 T&' $traight linesiparsiel(Withrthe axialdiosatiog oFBrEGHBY2 32 1anshodvwein G, (2- | #
ig;ysz?‘i gg /&ﬁg@;@?g %@3@3}5‘@ §6 @'iﬂﬂ Yaspbt thhe shape of housing 312, with the
10°/<ZI81C( ) - prlroe@adiffgrenaer tigdng [rat cgallzonaD ARRLIZY and ndmpPGESIE 2pnay B2KE3L! | °, " @
(V- rsil 11 SR engY pael 7ol ppifedty Imes iz s Vil ot B pldfrippt wnidPafee -1
[ *nPd 0%k parallél with@va cotatimal pxis of @2aps 382 82T noaximize the atea of
( compression zones 326, 327 while maintaining a seal between at least one tooth, and
more preferably two teeth of each gear 322, 323 and the internal walls of housing 312
15 inthe area of seal zone 328, 329.
The invention has been tested in the laboratory and evaluated in the
manufacture of polystyrene for a given material and a given pressure differential
(between the pump inlet and outlet) fill. Efficiency (ratio of the volume of product
pumped to base volume of pump defined by tooth volume) as a function of pump
20 speed (RPM) was shown to remain relatively high (greater than 85 percent) over a
broader range of pump speed as compared with conventional gear pumps.
it will be apparent to those skilled in the art that various modifications to the
preferred embodiment of the invention as described herein can be made without
departing from the scope of the invention as defined by the appended claims.
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compression zones (126, 127) defined between each of the pump gears and
. theinternal walls of the gear chamber, characterized by each of the compression
zones (126, 127) having a non-uniform thickness along a longitudinal direction of the
pump gears, the non-uniform thickness decreasing from a location between the
15  axially opposite ends of the pump gears toward each of the ends of the pump gears.

-2
20 The pump of claim 1, wherein the thickness of the compression zones (126,
127) continuously decreases from the location centered between the axially opposite
ends of the pump gears toward each of the ends of the pump gears.

25
-3-
The pump of claim 1, wherein the thickness of the compression zones (126,
127) continuously and smoothly decreases from the location centered between the
axially opposite ends of the pump gears toward each of the ends of the pump gears.
30

-4-
The pump of claim 3, wherein the thickness of each of the compression zones
35 (126, 127) is greatest at a location adjacent the inlet passage and continuously
decreases toward the outlet passage.
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